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(57) Abstract 

The invention relates to acetic acid derivatives of formula (I) and pharmaceutically acceptable derivatives thereof and salts 
and solvates thereof, in which X 1 and Y\ which may be the same or different, represent CH or N ; X 2 represents CH or, when 
XI represents CH, may also represent N ; Y 2 represents N or, when Y 1 represents N, may also represent CH ; Z represents N 
or N+R5; Ri represents a hydrogen atom or a hydroxyl, C M alkyl or 2,2,2-trifluoroethyl group; R 2 represents a hydrogen 
atom or, when both X 1 and X 2 represent CH, may also represent a fluorine, chlorine or bromine atom or a CMalkyl group; 
R3 represents a hydrogen atom or, when both Y 1 and Y 2 represent N, may also represent a C M alkyl or hydroxymethyl 
group. R 4 represents a hydrogen atom or, when Z represents N, R 4 may also represent a C M alkyl group; R 5 represents a 
Chalky! or phenylC^alkyl group; R* represents a hydrogen atom or a C M alkyl group. The compounds inhibit fibnnogen- 
dependent blood platelet aggregation. 
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PIPERIDINE ACETIC ACID DERIVATIVES AS INHIBITORS OF FIBRINOGEN-DE- 
PENDENT BLOOD PLATELET AGGREGATION 



10 



This invention relates to acetic acid derivatives, to processes for their preparation, 
to pharmaceutical compositions containing such compounds and to their use in medicine. 

It is widely accepted that the glycoprotein complex Gp Ilb/nia is the fibrinogen 
binding site on platelets that mediates the adhesive function required for platelet 
aggregation and thrombus formation. We have now found a group of non-peptidic 
compounds which inhibit fibrinogen-dependent platelet aggregation by blocking the 
binding of fibrinogen to the putative fibrinogen receptor Gp Ilb/nia complex. 

The invention thus provides the compounds of formula (I) 
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and salts and solvates thereof, in which 

X 1 and Y\ which may be the same or different, represent CH or N; 
20 X 2 represents CH or, when X 1 represents CH, may also represent N; 
Y 2 represents N or, when Y 1 represents N, may also represent CH; 
Z represents N or N*R 5 ; 

R 1 represents a hydrogen atom or a hydroxyl, C M alkyl or 2,2,2- trifluoroethyl group; 
R 2 represents a hydrogen atom or, when both X 1 and X 2 represent CH, may also 
25 represent a fluorine, chlorine or bromine atom or a C M alkyl group; 

R 3 represents a hydrogen atom or, when both Y 1 and Y 2 represent N, may also represent 
a C w alkyl or hydroxymethyl group. 

R 4 represents a hydrogen atom or , when Z represents N, R 4 may also represent a C M alkyl 
group; 

30 
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r 5 represents a C M alkyl or phenylC^alkyl group; 

^representsaWaton.oraC^oup^ ^ 

fetheformulaethatfoUow.theterms-nng-A- ring d 
hereinafter be used to describe certain rings of formula (I): 



10 



15 



20 




Z— CH00 2 H © 
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25 salts). 
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forms, and mixtures thereof (e.g. racemic mixtures). 
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It is to be further understood that the present invention includes pharmacuetically 
acceptable derivatives of the compounds of formula (I). By pharmaceutical^ acceptable 
derivative is meant any pharmaceutically acceptable ester or salt or solvate of such ester 
of the compounds of formula (I) or any other compound which upon administration to the 
5 recipient is capable of providing (directly or indirectly) a compound of formula (I) or an 
active metabolite or residue thereof 

It will be appreciated by those skilled in the art that the compounds of formula (I) 
may be modified to provide pharmaceutically acceptable derivatives thereof at any of the 
functional groups in the compounds. Of particular interest as such derivatives are 
10 compounds modified at the carboxyl or amidine functions. 

Thus compounds of interest include carboxylic acid esters of the compounds of 
formula (I). Examples of such esters include C^alkyl esters, more preferably C,_ 3 alkyl 
esters, such as ethyl esters. 

Other compounds of interest as pharmaceutically acceptable derivatives include 
15 berizoylamidine, alkyloxycarbonyl amidine and dialkyloxyphosphinyl amidine derivatives 
of the compounds of formula (I), which may be prepared by transformation of the amidine 
group. 

It will be appreciated by those skilled in the art that the pharmaceutically acceptable 
derivatives of the compounds of formula (I) may be derivatised at more than one position. 
20 It will be further appreciated by those skilled in the art that carboxylic acid ester 

derivatives of formula (I) may be useful as intermediates in the preparation of compounds 
of formula (I), or as pharmaceutically acceptable derivatives of formula (I), or both. 

The term % alkyl' as a group or part of a group means a straight or branched chain 
alkyl group, for example a methyl, ethyl, n- propyl, i-propyl, n-butyl, s-butyl or t-butyl 
25 group. 

In compounds of formula (I), the following meanings are preferred: 
X 1 and X 2 both represent CH; 
Y 1 and Y 2 both represent N; 

Z represents N or NTR 5 , where R 5 represents a methyl or benzyl group; 
30 Z most preferably represents N; 
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R * m ostprefenMypiesentsaltfdrage»atom; 

R < represents a hydrogen atom; 
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5 

1 , 1 -Dimethylethyl 4-[4-[4-(aminoiiriinomethyl)phenyl]- 1 -piperazinyl]- 1 -piperidineacetate 
and physiologically acceptable salts and solvates thereof; 

1,1 -Dimethylethyl 4-[4-[4-(aminoiminomethyl)-2-bromophenyl]-l- piperazinyl]- 1- 
piperidineacetate and physiologically acceptable salts and solvates thereof; 
5 1,1-Dimethylethyl 4-[4-[4-(aminoiminomethyl)-2-inethylphenyl]-l- piperazinyl]- 1- 
piperidineacetate and physiologically acceptable salts and solvates thereof; 
Ethyl 4-[4-[4-(aminoiminomethyl)phen^ piperidineacetate 
and physiologically acceptable salts and solvates thereof; 

1,1-Dimethylethyl l , -[4-(aminoiminomethyl)phenyl][4,4 , - piperidine]-l -acetate and 
10 physiologically acceptable salts and solvates thereof; 

trans-4-[4-[4-(Aminoiminomethyl)phenyl]-l-piperazinyl]-^ 

[2- (l,l-dimethylethoxy)-2-oxoethyl]-l-(phenylmethyl)piperidinium salts, including 
physiologically acceptable salts and solvates thereof, 
cis^[4.[4-(Aminoiminomethyl)phenyl]-l-piperaanyl]-l- 
15 [2-(l,l- dimethylethoxy)-2-oxoethyl]-l-(phenylmethyl)piperidinium salts, including 
physiologically acceptable salts and solvates thereof; 

cis-l,l-Dimethylethyl 4-[4-[4-[amino(hydroxyimino)methyl]phenyl]-l- piperazinyl]-3- 
methyl-l-piperidineacetate and physiologically acceptable salts and solvates thereof, 
trans-4-[4-[4-(Aminoiminomethyl)phenyl]-l-piperazinyl]-l-(2-hydro 
20 2-oxoethyl)-l-methylpiperidinium salts, including physiologically acceptable salts and 
solvates thereof; 

4-[4-[4-(Amino(hydroxyimino)methyl]phenyl]-l-piperaM piperidineacetic acid anc 
physiologically acceptable salts and solvates thereof; 
4-[4-[4-(Imino[(2,2,2-trifluoroethyl)amino]methyl]phenyl]-l- 
25 piperazhyl]-I-piperidineacetic acid and physiologically acceptable salts and solvates 
thereof; 

4-[4-[6-(Aminoiminome^ piperidineacetic acid and 

physiologically acceptable salts and solvates thereof; 

4-[4-[4-(Ainino™ piperidineacetic acid an< 

30 physiologically acceptable salts and solvates thereof; 
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and solvates thereof; physiologically 

r-^CAmmo^ 

acceptable salts and solvates thereof, 

2.oxoethyl)-l-(phenylmethyl)pipe^ 

and solvates thereof, . 

oxoeWH-CP*^*^^ 
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4-[4-[4-[Imino[(methoxycarbonyl)amino]m 1 -piperazinyl]- 

1-piperidineacetic acid and physiologically acceptable salts and solvates thereof, 
1,1-Dimethylethyl 4-[4-[4[[(diethoxyphosphinyl)amino] iminomethyl]phenyl> 
l-piperazinyl]-l -piperidineacetate and physiologically acceptable salts and solvates 
5 thereof; 

4.[4-[4-[[(Piethylpho 

piperidineacetic acid and physiologically acceptable salts and solvates thereof, 
1 , 1 -Dimethylethyl 4-[4-[4-[(benzoylamino)iminomethyl]phenyl]- 1 -piperazinyl]-l - 
piperidineacetate and physiologically acceptable salts and solvates thereof; 
10 4-[4-[4-[(Benzoylamho)in^ acid and 

physiologically acceptable salts and solvates thereof; 

1,1-Dimethylethyl 4-[4-[5-[amino(hydroxyimino)methyl]-2-pyridinyl]- 1-piperazinyl]- 
1 -piperidineacetate and physiologically acceptable salts and solvates thereof, 
1,1-Dimethylethyl 4-[4-[5-(aminoiminomethyl)-2-pyridinyl]-l- piperazinyl]-!- 

15 piperidineacetate and physiologically acceptable salts and solvates thereof; and 

4^4-[5-(Aminoiminomethyl)-2-pyrid^ piperidineacetic add and 

physiologically acceptable salts and solvates thereof. 

Compounds of formula (I) inhibit blood platelet aggregation as demonstrated by 
studies performed on human gel filtered platelets (GFP) using a Born-type optical 

20 aggregometer (Born, G.V., 1962, Nature, 194, 927-929). 

In view of their fibrinogen antagonist activity, the compounds of the present 
invention are of interest for use in human and veterinary medicine, particularly in the 
treatment or prophylaxis of thrombotic disorders. Particular examples of thrombotic 
disorders are known in the art and include occlusive vascular diseases such as myocardial 

25 infarction, cardiac fatalities, angina, transient ischaemic attacks and thrombotic stroke, 

arteriosclerosis, vessel wall disease, peripheral vascular disease, nephropathy, retinopathy, 
postoperative thrombosis, pulmonary embolism, deep vein thrombosis and retinal vein 
thrombosis. The compounds of the invention are also of interest for use in the 
prophylaxis of peri- and postoperative complications following organ transplantation 
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for use in human or veterinary medicine. Such compositions may conveniently be 
presented for use in conventional manner in admixture with one or more physiologically 
acceptable carriers or excipients. 

The compounds according to the invention may be formulated for administration in 
5 any suitable manner. The compounds may, for example, be formulated for topical 

administration or administration by inhalation or, more preferably, for oral or parenteral 
administration. 

For oral administration, the pharmaceutical composition may take the form of, for 
example, tablets, capsules, powders, solutions, syrups or suspensions prepared by 

10 conventional means with acceptable excipients. 

For parenteral administration, the pharmaceutical composition may be given as an 
injection or a continuous infusion (e.g. intravenously, intravascularly or subcutaneously). 
The compositions may take such forms as suspensions, solutions or emulsions in oily or 
aqueous vehicles and may contain formulatory agents such as suspending, stabilising 

15 and/or dispersing agents. For administration by injection these may take the form of a 
unit dose presentation or as a multidose presentation preferably with an added 
preservative. 

Alternatively for parenteral administration the active ingredient may be in powder 
form for reconstitution with a suitable vehicle. 

20 The compounds of the invention may also be formulated as a depot preparation. 

Such long acting formulations may be administered by implantation (for example 
subcutaneously or intramuscularly) or by intramuscular injection. Thus, for example, the 
compounds of the invention may be formulated with suitable polymeric or hydrophobic 
materials (for example as an emulsion in an acceptable oil) or ion exchange resins, or as 

25 sparingly soluble derivatives, for example, as a sparingly soluble salt. 

As stated above, the compounds of the invention may also be used in combination 
with other therapeutic agents. The invention thus provides, in a further aspect, a 
combination comprising a compound of formula (I) or a physiologically acceptable salt or 
solvate thereof together with another therapeutic agent, in particular a thrombolytic agent. 

30 
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may conveniently be effected by employing an appropriate trialkyloxonium salt (e.g. 
triethyloxonium tetrafluoroborate) in a suitable solvent (e.g. dichloromethane) at room 
temperature. Alternatively the alkylation (e.g. methylation or benzylation) may 
conveniently be effected using an alkyl or benzyl halide (e.g. iodomethane) in a suitable 
5 solvent such as a ketone (e.g. acetone) at an elevated temperature (e.g. reflux). It will be 
appreciated that when the alkylation is effected with a C^alkyl or phenylC M alkyl halide 
alkylation to provide compounds in which Z represents N*R 5 may also result. 

According to a further process (B), compounds of formula (I) in which R 1 
represents a hydroxyl group may be prepared from compounds of formula (HI) 



or protected derivatives thereof by treating said compounds of formula (HI) with 
hydroxylamine or an acid addition salt thereof (e.g. hydroxylamine hydrochloride) in the 
presence of a suitable base such as an alkali or alkaline earth metal carbonate or 
bicarbonate (e.g. potassium carbonate) or an alkoxide such as potassium tert-butoxide 
and in a solvent such as an alcohol (e.g. methanol or tert-butanol), followed, where 
necessary, by removing any protecting groups present. The reaction with hydroxylamine 
or an add addition salt thereof may conveniently be effected at an elevated temperature 
(e.g. reflux) when a carbonate or bicarbonate is used. When an alkpxide is used the 
reaction may conveniently be effected at a temperature in the range of about 20° to 80°C. 

According to a yet further process (C), compounds of formula (I) in which R 1 
represents a hydroxyl, C^alkyl or 2,2,2-trifluoroethyl group may be prepared by treating 
compounds of formula (II) with a suitable alkylating agent as described in process (A) 
above followed by reaction of the in situ formed thioimidate with an amine R 1 NH 2 (where 
R 1 represents hydroxyl, C M alkyl or 2,2,2-trifluoroethyl), with subsequent removal of the 
carboxylic acid protecting group. The reaction with the amine R 1 !^ may conveniently b< 
carried out in a suitable solvent such as an alcohol (e.g. methanol) or an ether (e.g. 
tetrahydrofuran) at an elevated temperature. 



10 
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Another process (G) for preparing compounds of formula (I) comprises 
deprotecting protected derivatives of compounds of formula (I). In a particular 
embodiment of this process compounds of formula (I) may be prepared from protected 
carboxyl derivatives of compounds of formula (I). 
5 Suitable carboxyl protection groups include, for example, those described in 

Protective Groups in Organic Synthesis 1 by Theodora W. Green, second edition, (John 
Wiley and Sons, 1991) which also describes methods for the removal of such groups. 
Particular carboxyl protecting groups include, for example, carboxylic acid ester groups 
such as carboxylic acid alkyl or aralkyl esters, for example where the alkyl or aralkyl 

10 portion of the ester function is methyl, ethyl, tert-butyl, methoxymethyl, benzyl, 

diphenylmethyl, triphenylmethyl or p-nitrobenzyl. When the ester is an unbranched alkyl 
(e.g. methyl) ester deprotection may be effected under conditions of acid hydrolysis, for 
example using hydrochloric acid. Tert-butyl and triphenylmethyl ester groups may be 
removed under conditions of moderate acid hydrolysis, for example using formic or 

15 trifluoroacetic acid at room temperature or using hydrochloric acid in acetic arid. Benzyl, 
diphenylmethyl and nitrobenzyl ester groups may be removed by hydrogenolysis in the 
presence of a metal catalyst (e.g. palladium). 

When a particular isomeric form of a compound of formula (I) is desired, for 
example where the compound is a quaternary ammonium salt, the required isomer may 

20 conveniently be separated using preparative high performance liquid chromatography 

(h.p.Lc.) applied to the final products of processes (A)-(G) above or applied prior to any 
final deprotection step in said processes. 

Compounds of formula (II) may be prepared from compounds of formula (IV) 



30 
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jfc — \^^/ z ' CHDC ^ > (IV) 

by treating said compounds of formula (IV) with hydrogen sulphide. The reaction may 
conveniently be carried out in a solvent such as dimethylformamide or pyridine and in the 
presence of an organic base such as an amine (e.g. triethylamine). 
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with compounds of formula (VI) 




(VI) 
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15 



20 
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under reducing conditions. 

Thus, for example, a mixture of compounds of formulae (V) and (VI) may be 
treated with a reducing agent such as a metal borohydride in the presence of a suitable 
acid and in a suitable solvent at about room temperature. The reduction may conveniently 
be carried out using sodium cyanoborohydride in a solvent such as an alcohol (e.g. 
methanol) in the presence of an acid (e.g. hydrochloric acid) and preferably also with 
molecular sieves. Alternatively, the reduction may be effected using sodium 
triacetoxyborohydride in a solvent such as tetrahydrofuran or dichloromethane in the 
presence of an acid (e.g. acetic acid). 

Compounds of formula (VI) may be prepared from an N-protected (e.g. N-benzyl 
protected) piperidin-4-one, optionally substituted by C M alkyl, by removal of the 
protecting group followed by treatment with a reagent HalCHR 6 C0 2 R p preferably in the 
presence of a suitable base such as an alkali metal carbonate or bicarbonate (e.g. 
potassium carbonate) and in a solvent such as a nitrile (e.g. acetonitrile), conveniently at 
an elevated temperature (e.g. reflux). When the protecting group is an aralkyl group such 
as benzyl the removal of the protecting group may be effected by hydrogenolysis in the 
presence of a suitable transition metal catalyst such as a palladium catalyst (e.g. Pd^H)^. 

Compounds of formula (IV) in which ring -B- represents 



_ N N and ring -C- represents ^ N- 

V__/ 
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may be prepared from compounds of formula (IX) 



R 2 4 

R 




by treating said compounds of formula (IX) with a reagent HalCHR 6 CO,R p under the 
conditions described above for preparing compounds of formula (VI). 

Compounds of formula (IX) may be prepared by reacting a compound of formula 
(VII) with a compound of formula (X) 



R 4 

ffi / y > ^ ^ \ h (X) 

15 under the conditions described above for preparing compounds of formula (TV) from 

compounds of formula (VII). The compound of formula (X) in which R 4 is hydrogen is a 
known compound. Compounds of formula (X) where R 4 is alkyl may be prepared by 
hydrogenation of compounds of formula (XI) 



20 




Compounds of formula (XI) may be prepared by reacting a 4- halopyridine 
derivative with 4-pyridylboronic acid, preferably in the presence of a suitable transition 
metal catalyst such as a palladium catalyst [e.g. tetrakis(triphenylphosphine)palladium(0)] 
and a suitable base such as an alkali metal carbonate (e.g. sodium carbonate). The 
reaction may conveniently be effected in a solvent such as an aqueous ether (e.g. aqueous 
1,2-ethanediol dimethyl ether). 
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Co^oundsoffo-aCXIO.boveinwhichKM.Mrcgen^be^fiom 

compounds of formula (XIII) 

r 2 r 3 

Compounds of formula (XII) in which R is C^alKyi .. 



R 



-&-<!>-£ m 

t Ws ,irHR. 6 CO^under the conditions described above for 

20 the absence of a base. 

Grounds of tbrnrcla (XIV) u. W Kchrir,g-B- represents 

N N \ / 

\__/ v - 

4 formula fV> with a suitable 4-halopyridme in a 
25 may be prepared by reacting compounds of formula (V) with 

solvent such as an alcohol (e.g. butanol). 
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Compounds of formula (XTV) in which ring -B- represents 



r 3 




N 

\___/ 

may be prepared by reacting compounds of formula (VII) with compounds of formula 
(XV) 

™w N v}' (xv> 



under the conditions described above for the reaction between compounds of formulae 
(VH) and (VHI). 

Compounds of formula (XV) may be prepared by reacting a suitable 4-halopyridine 
with a suitable piperazine under the conditions described above for preparing compounds 
1 5 of formula (TV) from compounds of formula (VD). 

Compounds of formula (V) in which ring -B- represents 



r 3 



may be prepared by reacting a piperazine 



* 3 



HN NH 

with a compound of formula (VH) under basic conditions. Suitable bases include alkali or 
alkaline earth metal carbonates or bicarbonates such as sodium bicarbonate or potassium 
carbonate. The reaction may conveniently be effected in a solvent such as 
dimethylformamide or dimethylsulphoxide at an elevated temperature (e.g. 100°-200°C). 
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Compounds of formula (V) * which ting -B- represents 




may be prepared from compounds of formula (XVI) 




(XVI) 



formula (XVII) 



r 2 



4* 




(XVII) 



a fixture of such solvents to a compound of formula (XVffl) 



or 
20 
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25 



hydrogenation in the presence of a platinum catalyst such as platinum-on-carbon or 
platinum oxide or a palladium catalyst such as palladium hydroxide-on-carbon and 
optionally in the presence of an acid (e.g. hydrochloric acid). 
Compounds of formula (TV) in which ring -C- represents 



r 4 




may be prepared from compounds of formula (XHI) by reduction and hydrogenation 
under the conditions described just above for the reduction and hydrogenation of 
compounds of formulae (XVII) and (XVEQ). 

Compounds of formula (XVI) may be prepared by converting compounds of 
formula (VII) to the corresponding boronic acids of formula (XIX) 



2 

R 

2 



x'-j-x 

NC f ' ^> BCOH^ (XK) 




under conventional conditions, and thereafter reacting said compounds of formula (XIX) 
with a 4-halopyridine such as 4- bromopyridine under the conditions described above for 
preparing compounds of formula (XI). 

Compounds of formula (XVI) may also be prepared by reacting an appropriate 
compound of formula (VII) in which Hal is a bromine atom with a compound of formula 
(XX) 




under the boronic acid coupling conditions described previously. 

The compound of formula (XX) is a known compound described by W. J. 
Thompson et al. in J. Org. Chem., 1988, 53, 2052. 

Compounds of formula (VH) are either known compounds or may be prepared 
30 from the known compounds of formula (VH) using conventional chemistry. 
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^^geo.pound,,™^ ^^^^^ 



effected using a uu.«~s, > 

catalyst ^Usi^^e^V^^ 
Compounds offonnula(IV) in wWch ring -B- represents 



25 



R 4 



10 R 

/ 



A. 



__/~"V or — -dxing-C-represents — ^Ji 
^yalsobepreparedbytreatmgacompoundofformula^ 




.JH (XXI) 



Compounds of formula (XXI) may be prep » d 

of formruae (V) and W , «* J ^ „ ^ or 

protecting groups include -C0 2 A1K (wne 

conditions described above for tbe removal of thebenzyl group 
formula (XVIH). 
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Compounds of formula (IV) in which ring -A- represents 



R 3 





V ^ , ring -B- represents N N — or — N , 

\__y v__/ 



R 4 



and ring -C- represents 




may be prepared by treating a corresponding halo compound of formula (XXII) 

R 3 f R 6 

(XXII) 



10 p 3 ** J> 



Hat ^ ^ > \ ^ — \— OCXfeB? 



with a suitable inorganic nitrile such as sodium cyanide in the presence of a palladium 
catalyst [e.g. tetrakis(triphenylphosplune)paUadium(0)]. The reaction may conveniently 
be effected in a solvent such as an aromatic hydrocarbon (e.g. toluene) and preferably in 
the presence of alumina at an elevated temperature. 

Compounds of formula (XXII) may be prepared by reacting a 2,5- dihalopyridine 
(e.g. 2,5-dibromopyridine) with a compound of formula (VET) or a compound of formula 

(xxm), 



he/ y> ^ ^ w-qgp^ (xxni ) 

as appropriate. The reaction may conveniently be effected under the conditions described 
25 above for the reaction between compounds of formulae (VU) and (VIII). 
Compounds of formula (IX) in which ring -A- represents 

N 

v / 
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^beprepared^mcompoundsoffon^^ 



may convenient! 




con^softoAPMl - ^^ga^dWopyridine 
10 CompoundsoffcnnulaCXnOin^^-A-rq 




and ring -B- represents 



15 



^nepreparedfromcon^oundsoffcnnuIaPOW 

pounds of fonnuta <XXI» by reacting a 2,5- 

(eg . W-dibronrcpyndnte) w* . « ^ md (Vffl) . 

described above for the reason between comp 
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Compounds of formula (V) in which ring -A- represents 



-N 

// W 




and ring -B- represents 




\__y 

may be prepared from compounds of formula (XXVI) 
10 B 

/ % N NH (XXVI) 

=J v_y 

using the procedure described above for preparing compounds of formula (TV) from 
compounds of formula (XXII). 

Compounds of formula (XXVI) may be prepared by reacting a 2,5- dihalopyridine 
(e.g. 2,5-dibromopyridine) with a suitable piperazine derivative under the conditions 
described above for the reaction between compounds of formulae (VH) and (VIII). 

Compounds of formula (XXEI) may be prepared by treating a compound of 
formula (X) with a reagent HalCHR 6 C0 2 R p under the conditions described above for 
20 preparing compounds of formula (VI). 

Compounds of formula (XVI) in which ring -A- represents 

, N 

// \\ 




may conveniently be prepared from compounds of formula (XXVH) 




by reacting said compounds with a suitable inorganic nitrile according to the method 
described above utilising compounds of formula (XXII). 
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substituted halo W ridi»«»««' 1 » ertaovmCOmP ^^wcorftagtote 
198 8, 2 6 J 2244andJ.He t .Chen,, 1988,25,81 or may be prepared accor 

^ «ed imhearttha, certain of the procedures 

I, vrill be appreciated by those stone totOT1 ediates 

substituents. ^^^sldBrfin^artthatfercertataofftemethods 
It^also be apprec^by those ddu ^^^beoboinedehber 
described hereinabove the desired aereochenusny of the prcdoct y 
^«^^»<^c*pu«s^n 1 a^o r by^^-- 

^at any convenient stageinthesyndres. 
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25 



of a suitable organic or inorganic acid. Inorganic 
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(I) may also be prepared from the corresponding trifluoroacetate salts by addition of a 
suitable strong base such as sodium hydride. 

Solvates (e.g. hydrates) of a compound of formula (I) may be formed during the 
work-up procedure of one of the aforementioned process steps. 
5 The following Preparations and Examples illustrate the invention but do not limit 

the invention in anyway. All temperatures are in °C. Thin layer chromatography (T.l.c.) 
was carried out on silica plates. System A is dichloromethane-ethanol- 0. 880 ammonia. 
System B is dichloromethane-methanol - 0.880 ammonia. Preparative high performance 
liquid chromatography (h.p.l.c.) was carried out using a Dynamax 60A C 1 8 8uM 25cm x 
10 41 .4mm i.d. column eluted with a mixture of solvents (i) 0. 1% trifluoroacetic acid in 

water and (H) 0.05% trifluoroacetic acid in acetonitrile. Analytical h.p.l.c. was carried out 
using a Dynamax 60A C18 8uM 25cm x 4.6mm i.d. column using eluants as for 
preparative h.p.l.c. 

15 Intermediate 1 

4-Piperidinone hydrochloride 

N-Benzyl-4-piperidone (lOg) was dissolved in absolute ethanol (100ml), treated 

with dilute hydrochloric acid (2N; 29ml) and hydrogenated at room temperature and 

pressure over Pearlmann's catalyst (Ig) for 18h. The catalyst was removed by filtering 
20 through "hyflo" and the solvent was removed in vacuo to leave the title compound 

(8.59g). 

Tie. Si0 2 (System B 95:5:0.5) Rf 0.33. 

Intermediate 2 
25 1 1 -Dimethvlethvl 4-oxp -1-piperidineacetate 

Intermediate 1 (8.5g) was suspended in acetonitrile (100ml) and treated with tert. 
butyl 2-bromoacetate (1 1.1ml) and potassium carbonate (17.3g). The mixture was heated 
under reflux for 24h. The solvent was removed in vacuo and the residue partitioned 
between water (250ml) and ethyl acetate (3x250ml). The organic layers were washed 

30 
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^brinedOOni), dried (MgSO.), and evap 01 

(12 lg)asayeUowofl. 
Tic. Si0 2 (SystemB 95:5:0.5) Rf 0.65. 



10 



£QffiE2!3S dasayeUowoa(23.6g). 

Tic. Si0 2 (Sy S temA83.5:l5:1.5)Kf 0-55. 



15 



20 



25 



( -2.5g). Sodiumcy^otolytoded.oeg) oandtlKre stolsoSd«s 
column chromatogr^hy>Bing Mer 
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A solution of n-butyllithium in hexane (1.58M; 383ml) was added dropwise, at ca. 
-100° under nitrogen to a stirred solution of 4- bromobenzonitrile (100g) in freshly 
distilled tetrahydrofuran (1.9L). Addition was complete in 50min and the temperature 
was maintained at ca. -100° for 15min before triisopropylborate (140ml) was added 
5 dropwise between -97° and -96°. Addition was complete in lh and stirring was continued 
at ca. -97° for 2.5h. The mixture was allowed to warm to -10° and hydrochloric add 
(2M; 352ml) was added dropwise over lOmin. The reaction mixture was poured into 
water (11) and the layers were separated. The organic layer was washed with water (11) 
and saturated brine (11), dried (MgSOJ, filtered and concentrated to give the title 
1 0 compound (60.0g) as a white solid. 

N.m.r. (5, D 6 -DMSO) : 7.82, 7.96 (4H,AABB\ aromatics), 8.45 (2H,br.s, OH). 

Intermediate 6 

4-f 4-Pvridvfibenzonhrile 

15 A mixture of Intermediate 5 (6g), 4-bromopyridine hydrochloride (9.93g), sodium 

carbonate (18g) and tetrakis(triphenylphosphine)palladium (0) (2.36g) in a mixture of 
water (70ml) and 1,2-ethanediol, dimethyl ether (140ml) was heated at reflux, under 
nitrogen, for 20h. The reaction mixture was allowed to cool to room temperature and 
was concentrated in vacuo . The residue was partitioned between water (300ml) and ethyl 

20 acetate (300ml). The aqueous fraction was extracted with ethyl acetate (300ml) and the 
combined organic fractions were washed with water (300ml) and saturated brine (300ml), 
dried (MgSOJ, filtered and concentrated in vacuo to give an off-white solid. Purification 
by dry column 'flash 1 chromatography using silica gel (Merck 7736) eluting initially with 
dichloromethane and finally with System, A (96:4:0.4) gave the title compound (3.47g) as 

25 a colourless solid. 

T.l.c. Si0 2 (System A 95:5:0.5) Rf 0.5. 

Intermediate 7 

4-(4-CvanophenvlVl -fphenvlmethvnpvridinium bromide 
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(8H,2xAA'BB , , aromatics). 

rra:« :5 .na a ^,,,-n^,s,M. 7 ,-.,3s 

(8H,2xAA'BB , ; aromatics). 
TntPrmediate 8 

4J1:ffiliaB * l!SflB ^ iI!il! ^^^^J^a mixture of absolute ethanol (250ml) and 
drydtaeu^onmumdeCSOmDwasco* ^^^maimamedataO'for 

; 734)andat ered.urougha 
ootauu of silica gel (Merck 9385 >^ g J rogeMted to absolute etbanol (250ml) 
with 20% palladium hydroxide on carbon U-i P 
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arid pressure for 36h. The reaction mixture was filtered through hyflo, and the solvent 
was removed in vacuo to give a brown oil. Purification by dry column f flash' 
chromatography using silica gel (Merck 7736) eluting with 

hexane:dichloromethane:ethanol:0.880 ammonia (100:50:1:0.1 and 50:50:1:0.1) gave the 
5 title compound as a yellow oil (4.5g). 
Tic. Si0 2 (System A 98:2:0.2) Rf 0.75. 



Intermediate 9 

4-( 4-Piperidinvnbenzonitril e 

10 (a) A solution of Intermediate 8 (1 . 13g) and 2M aqueous hydrochloric acid (2ml) in 

absolute ethanol (150ml) was hydrogenated over 20% palladium hydroxide on carbon 
(1:1 paste with water, 285mg) at room temperature and pressure for 21h. The mixture 
was filtered through hyflo, the solvent removed in vacuo and the solid residue partitioned 
between ethyl acetate (100ml) and sodium carbonate (2N; 100ml). The aqueous fraction 

15 was extracted with ethyl acetate (100ml) and the combined organic fractions were washed 
with brine (50ml), dried (MgSOJ, filtered and concentrated in vacuo to give the title 
compound (547mg) as a colourless oil. 
T.l.c. Si0 2 (System A 95:5:0.5), Rf 0.1. 

20 (b) A solution of Intermediate 8 (4.6g) and 1,8- bis(dimethylamino)naphthalene 

(0.3 6g) in dry 1,2-dichloroethane (80ml) was cooled to ca. 0° and treated during 5 min. 
with 1- chloroethylchloroformate (5.4ml). The reaction mixture was heated at reflux 
under nitrogen for 4h, cooled to room temperature, and concentrated in vacuo . Methanol 
(80ml) was added and the mixture was heated at reflux for 4h. The reaction was cooled 

25 to room temperature and the solvent was removed in vacuo . The residue was partitioned 
between ethyl acetate (200ml) and sodium carbonate (2N; 200ml). The aqueous fraction 
was extracted with ethyl acetate (200ml) and the combined organic fractions were washed 
with saturated brine (500ml), dried (MgS0 4 ), filtered and concentrated in vacuo to give a 
red solid. Purification by 'flash 1 column chromatography using silica gel (Merck 9385) 
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eluting W ithSystemA(95:5:0.5and90 
brown solid. 

Tic. Si0 2 (System A98^:0.2)Rf 0-2. 
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Intermediate 1 1 (7.29g) was dissolved in ethanol (200ml) and 1M hydrogen 
chloride in ethanol (45ml) added followed by water (10ml). The solution was added to 
pre-hydrogenated 20% palladium hydroxide on carbon (3.1g) in ethanol (50ml) and 
hydrogenated at room temperature and pressure for 24h (uptake 440ml). The mixture 
5 was filtered through hyflo and evaporated invacuo. The residue in water (50ml) was 
basified with 2M sodium carbonate to pH>l 1 and the water removed in vacuo. The 
residue was triturated with chloroform- methanol (1:1, 200ml) and the filtrate evaporated 
in vacuo . The residue was taken up in chloroform (100ml), filtered again and evaporated 
invacuo to afford the title compound as a colourless solid (5.6g). 
10 T.I.C. Si0 2 (System A 29:10:1) Rf 0.23. 

Intermediate 13 

1.1-Dimethvlethvl 4-f4-f6-cvano-3-pvridinvlVl-pi peraanvn-l- piperidineacetate 

2-Cyano-5-bromopyridine (1 .0g) and Intermediate 12 (1 .08g) were dissolved in 

1 5 dimethylsulphoxide (60ml) and water (1 0ml), sodium bicarbonate (0.5g) was added, and 
the solution was stirred at 120° for 17h under nitrogen. The mixture was poured into 
ethyl acetate (250ml), washed with water (3x50ml) and brine (50ml), dried (Na^SO^) and 
evaporated in vacuo . The residue was purified by flash chromatography over silica 
(Merck 9385) with dichloromethane-ethyl acetate (9:1) eluant to remove starting 

20 material. Further elution with System B (95:5:0.5) afforded the title compound as a 
colourless solid (407mg). 
T.1.C SiOj (System B 90:10:1) Rf 0.4. 

Intermediate 14 

25 1.1-Dimethvlethvl 4-r4-r6-raminothiox r>methvn-3-pyridinvn-l- 
pipRrarinvl]- 1 -piperidineacetate 

Intermediate 13 (401mg) was dissolved in dimethylformamide (50ml) and 
triethylamine (5ml) and hydrogen sulphide gas was passed through for 0.5h. The dark 
green solution was stirred at 21° for 2 days then poured into 2M sodium carbonate 

30 (1 00ml) and ethyl acetate ( 1 50ml). The mixture was filtered and the aqueous phase 
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, ^winnmn The combined ethyl acetate extracts were 

The^duev^trtea.edvnlhhexan^fl.er (3.1,20ml) 

yellow solid (145mg). 
5 TJ.c. SiO a (SystemB 90:10:1) Rf 0.4. 

J^rrnP^ate 15 

gel ^lerck 9385) using System A(100.8.1) as em 

15 oil(5.75g). 

Tic. Si0 2 (System A 100:8:1) Bf 0.25. 

Intermediate 16 . ^ nvl1 ^_ ppmdineace tate 

^^^^^ ^ MMS *d» 

Sc^nc^o^ (0. ^ fsodium 

Evaporation of the dried (MgSOJ orga-c «»» 
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Appropriate eluates were collected and rechromatographed on silica (Merck 9385) using 
ethyl acetate-methanol (19: 1) as eluant to give the title compound as a white solid 
(0-53g). 

Tic. Si0 2 (ethyl acetate-methanol 19:1) Rf 0.24. 

5 

Intermediate 17 

1 . 1 -Dimethvlethvl ^r^r^Caminothioxomethvnphenvn ^-methvl- 1 - 

pipftra7iTi v11-l-piperidineacetate 

Intermediate 16 (543mg) was dissolved in dimethylformamide (80ml)-m etn y lamine 
1 0 (5ml) and hydrogen sulphide gas passed through for 0.5h. The dark green solution was 

stirred at 21° for 65h and then most of the dimethylformamide was removed in vacuo. 

The residue was partitioned between 2M sodium carbonate (100ml) and ethyl acetate 

(200ml). The mixture was filtered and the organic layer of the nitrate dried (Na^SO^ and 

evaporated in vacuo . The residue was triturated with hexane-ether (2:1, 25ml) to afford 
15 the title compound as a yellow solid (540mg). 

T.1.C Si0 2 (System B 89:10:1) Rf 0.33. 

Intermediate 18 

4-ff4.4'-BipiperidinVl-vnbenzonitrile 
20 4,4'-Bipiperidine dihydrochloride (3 .2g) was dissolved in dimethylsulphoxide 

(80ml), potassium carbonate (5.0g) added and the mixture heated at 130° for 20min. 

4-Ruorobenzonhrile (0.93g) was added and the mixture stirred at 130° under nitrogen fo 

16h. The mixture was cooled, ethyl acetate (250ml) added and the mixture filtered 

through hyflo. Water (200ml) was added and the organic phase separated. The aqueous 
25 phase was re-extracted with ethyl acetate (100ml) and the combined extracts washed witl 

water (2x1 00ml) and brine (50ml), dried (Na,S0 4 ) and evaporated in vacuo to afford the 

title compound as a colourless solid (1.17g). 

T.1.C SiO, (System A 29:10:1) Rf 0.20. 

30 Intermediate 19 
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Intermediate 20 WmneridineT-l^S^ 
i i TWthvlethvll^^ 

y rt< »rmftdiate21 acetate 

U^iffieth^^ acetyl chloride (142^1) 

A mixture of Intermediate 9 (l-49g), Intermediate 2 (1 -88g), acetyl 
A mixture oi uu» « stirred at room 

. ^vated 3 molecular sieves (7.3g) in dry methanol (80ml) was stnre 
and activatea j moiw-u» dded ^ 

thereactionimxturewasstirredatroomt P Theresidue 
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fractions were washed with brine (200ml), dried (MgSOJ, filtered and concentrated in 
vacuo to give a red oil. Purification by 'flash' column chromatography using silica gel 
(Sorbsil C60, 20-40uM) eluting with System A (98:2:0.2 and 97:3:0.3) gave the tWe 
compound (0.424g) as a colourless solid. 
, 5 Tic. Si0 2 (System A 98:2:0.2) Rf 0.35. 



Intermediate 22 

1. 1 -Dimethvlethvl 4-f4-( aminnthioxomethynphenvlir 1 .4'- hipiperidineyi '-acetate 

Hydrogen sulphide gas was bubbled through a solution of Intermediate 21 (0.420g) 
10 and triethylamine (5ml) in dry pyridine (25ml) for 30min. The reaction mixture was 

stored at room temperature for 18h. The solvent was removed in vacuo and the residue 
triturated with hexane.diethyl ether (3:1) to give, after filtration, the title compound 
(0.3 17g) as a pale yellow solid. 
Tic. SiOj (System B 90:10:1) Rf 0.15. 

15 

Intermediate 23 

3-Bromo-4-( 1 -piperaanvftbenzonftrile 

3-Bromo-4-fluorobenzonitrile (20.0g) was heated at 120° with piperaane (25.8g) 
and sodium carbonate (21. 2g) in dimethylsulphoxide (250ml) with stirring under nitrogen 
20 for 15h. The cooled mixture was poured into water (1 litre) and extracted with 

dichloromethane (3x500ml). The organic layers were washed with water (3x500ml), 
dried (MgSO<) and evaporated to give the title compound as a yellow solid (26.6g). 
Tic. Si0 2 (System A 95:5:0.5) Rf 0.15. 

25 Intermediate 24 

1 1 -Dimethvlethvl 4-f4-f2-bromo-4-cvanoDhenvn-l-piper a2invl1-l- nineridineacetate 

A solution of Intermediate 2 (lO.Og) in methanol (130ml) was treated with acetyl 
chloride (942mg) followed by Intermediate 23 (12.5g). 3 A molecular sieves (4g) were 
added followed by sodium cyanoborohydride (2.95g) and the mixture stirred at room 

30 temperature for 18h. The reaction mixture was filtered and the filter cake washed with 
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melta nol (50ml). ThefiKra , 8%wto bicarbonate (200ml). The 

c ^cetfractsweredned<Na J SOJ,con »B«M-0»»»» 

yellow solid (4.18g). ..^ 

Jntermediate25 
I T-n;methvleth^4rI4j 




10 ^rmsm^^^ ^dine(50nil) and treated whhtriethylanune 

(0.9ml). Hydrogen sulphide gas was ouu 

Theaolventwaaremovedm^to^^ 
^ca.h.pXc.^entpn^lO-^Oi)-^)!.,^- 

Intermediate 26 tinLrjamrlVb pjperidjneacgtate^ 

Ij^imeth^^ 

20 tn'fluoroacet ate salt 

—^^4 ( lg > was sus^d in AW" 

m , 2 min and 35% <n) *oehratic for 6min) to give after Rj "•<> nan 
as a white solid (395mg). 

^ca 1 h. P .hc.(gradientp r o a elO-90%® ta2 5nnn)R I 12.3 m n. 
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Intermediate 27 

1 . 1 -Dimethvlethvl 4-f444-( aminothioxomethvlV2-m ethvlphenvl1- 1 - 
piperazin y1]-l-piperidineacetate trifluoroacetate salt 

Intermediate 26 (395mg) was dissolved in pyridine (20ml), treated with 
5 triethylamine (0.37ml) and hydrogen sulphide gas was bubbled through the solution for 
20min. The flask was stoppered and stirred at room temperature for 24h. The solvent 
was removed in vacuo to leave the title compound as an orange gum (540mg). 
Analytical h.p.l.c. (gradient profile 10-90% (ii) in 25min) Rt 1 1.7min. 

10 Intermediate 28 

1 , 1 -Dimethvlethvl 4-oxo- 1 -piperidinecarboxvlate 

A mixture of 4-piperidone monohydrate hydrochloride (25g) and 
dimethylaminopyridine (2g) in acetonitrile (500ml) and triemylamine (100ml) was cooled 
in an ice-bath and treated with di-tertiary butyl dicarbonate (35.5g). The mixture was 

1 5 stirred at room temperature under nitrogen overnight. The acetonitrile was removed in 

vacuo and the residue partitioned between ethyl acetate (400ml) and IN hydrochloric acid 
(400ml). The aqueous layer was extracted with ethyl acetate (2x200ml). The combined 
ethyl acetate extracts were washed with brine (400ml), dried (MgSOJ and evaporated in 
vacuo to afford the title compound as a white crystalline solid (1 5.9g). 

20 Tic Si0 2 (hexane-ethyl acetate 1:1) Rf 0.4. 

Intermediate 29 

1 . 1 -Dimethvlethvl 4-r4-f4-tTvanophenvlV 1 -piperazinvn-1 - pipftrirfinecarhoxvlate 
A solution of Intermediate 28 (15.9g) and Intermediate 3 (14.95g) in dry 

25 tetrahydrofuran (500ml) was treated with glacial acetic acid (4.6ml) and sodium 
triacetoxyborohydride (22g). The reaction was stirred at room temperature under 
nitrogen for 4.5h. The mixture was concentrated in vacuo and the residue partitioned 
between 2N sodium carbonate (500ml) and ethyl acetate (500ml). The aqueous layer wa< 
extracted with ethyl acetate (2x500ml). The combined organic extracts were washed wit! 

30 brine (750ml) and the solvent removed in vacuo to afford an off-white solid. Purification 
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byto hchro ma .og^hycnsmoage.(Me rel c9385)e 1 ut in g W Hh 



10 



as a white solid (19.2g). 
Tic. Si0 2 (SystemB 90:10:1) Rf 0.67. 

X r t^rmP.Hiate30 

AnalysisFound: C ,44.9; H.4.37; N,9.88%. 

* . « in acetonftrile (150ml) ™ heated under reflux, under nnrogen, 

ZxlSC^andAecombtoed^e^^^^-^™ " 
crystallised (4.0g). 

Tic. Si0 2 (System A 95:5:0.5) Rf 0.27. 



20 



25 



Ti]tenTiediate32 • n „ t^thy.- ".- p i peridmea getate 

triethylamine (10ml) in pyridine (70ml) for 30mm. 
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mixture stirred at room temperature for 3 days. The pyridine was removed in vacuo and 
the residue triturated with ether (150ml) to give the title compound a s a yellow powder 
(3.05g). 

• T.l.c. Si0 2 (System A 95:5:0.5) Rf 0.05. 

5 

Intermediate 33 

ds^r4-r3-Methvl-WphenvlmethvlV4-piperidinvn-l- piperazinvl')ben2onitrile 

Intermediate 3 (6.22g) was stirred at room temperature under nitrogen with 
I-benzyl-3-methyl-4-piperidone (6.83g) and sodium triacetoxyborohydride (9.2g) in dry 

10 dichloromethane (150ml) containing glacial acetic acid (5.67ml) for 19h. The mixture was 
heated under reflux for 2 lh, cooled, and treated with 8% aqueous sodium bicarbonate 
(150ml). The aqueous layer was extracted with dichloromethane (2 x 70ml), and the 
organic layers were washed with 8% aqueous NaHC0 3 (100ml) and water (100ml), dried 
(MgSO,,) and evaporated to give the title compound as a cream solid (1 1 .7g). 

15 T.1.C Si0 2 (System A, 95:5:0.5) Rf 0.7. 

Intermediate 34 

cis-4-f4-(3-methvl-4-piperidinvlVl-piperaanvnbenzonitrile 

Intermediate 33 (1 1 .3g) was heated under reflux with 1- chloroethyl chloroformate 

20 (6.52ml) in 1,2-dichloroethane (300ml) with stirring under nitrogen for 2h. Methanol 
(80ml) was added, and heating under reflux was continued for lh. The solvents were 
evaporated and the residue triturated with dry ether (3 x 80ml) filtered off and dried 
(8.7 lg). Trituration with hot ethanol (200ml), followed by cooling, filtration and drying of 
the residue gave the title compound as a white solid (5.25g). 

25 T.1.C Si0 2 (System A, 78:20:2) Rf 0.2. 

Intermediate 35 

cis-l.l-Dimethvlethvl 444^4-cvanophenvn-l-pipera7inv1]-3-meth vl- 1-piperidine acetate 
Intermediate 34 (2.0g) was heated under reflux with t-butyl bromoacetate (1 .03ml) 
30 and anhydrous potassium carbonate (1 .47g) in dry acetonitrile (50ml) with stirring under 
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Tic. Si0 2 (System A, 89:10:1) Bf 0.9. 



10 



15 



btoO^dned^SO^e P (7M0:1)to 

p Ve to fiflecaMSBDd . a coloudess soBd (7.64g). 
Melting point: 72-74°C. 



ftitwmftriiateS? 



TT^^was heated at 180° with copper (1) cyanide (1.79gJ » 

Intermediate 36 (2g) was neat ftlnt ; ft nf20mn was added and the 

^^.^ ^ - W-CWOO-0 dned WW 

residue wp ^ tofel^m^ « — sold 

9385) eluting with System A, ^ 

(0.330g). 

25 T.1.C (System A, 90:10:1) Rf 0.45 



triacetoxyborohydride (0.35g) in 
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under nitrogen for 18h. The solvent was evaporated in vacuo and the residue partitioned 
between ethyl acetate (50ml) and sodium carbonate solution (2N, 10ml). The organic 
layer was dried (MgSO,,), evaporated in vacuo and the residue purified by column 
chromotography on silica gel (Merck 9385), eluting with System A 96:4:0.4, to give the 
5 title compound as a cream solid (0.39g) 
T.1.C (System A, 95:5:0.5) Rf 0.3 

Example 1 

<a> trans-4-r4-r4-( Ammoiminomethvnphenvll- 1 -piperazjnvll-1 -f2-f 1 l-dimethvlethpxy>2- 
oxoethvn-l-methvlpiperidinium trifluoroacetate salt 

fb\ cis^r4-r4-(Aminoiminoinethvnphenvn-l-Dipe razinvn-l-r2-f 1 1 -dimethylethoxvV2- 
oxoethvll-l-methvlpiperidinium trifluoroacetate salt 

Intermediate 10 (624mg) was dissolved in acetone (170ml) and treated with methyl 
iodide (0.927ml). The mixture was heated under reflux for 2*/2h. The solvent was 
removed in vacuo to leave a yellow solid which was dissolved in methanol (120ml) and 
treated with ammonium acetate (345mg). The mixture was heated at 60° for 6h. The 
solvent was removed in vacuo to leave a yellow solid, which was purified by preparative 
h.p.l.c. (gradient profile 5-20% (n> in 10 min. and 20% (ii) isochratic for 8 min.) to give 
after Rr 16.5 min. the title compound (a) as a white powder (65mg) having a mass 
spectrum [MIT] of 416, and after R T 17.0 min the title compound (b) as a pale pink 
powder (lOOmg), also having a mass spectrum [MET] of 416. 

Example 2 

1 , 1 -Dimethvlethvl 4-r4-r4-raminorhvdroxvimino')methvl1phenvl1- 1 - 
25 piperaanvl]-! -piperidineacetate 

Potassium-t-butoxide (0.123g) was added to a stirred mixture of Intermediate 4 
(0.384g) and hydroxylamine hydrochloride (0.076g) in t-butanol (15ml) at 80°. After 
heating for 18h the residue was partitioned between hot ethyl acetate (50ml) and hot 4% 
sodium bicarbonate (50ml). The aqueous phase was extracted with hot ethyl acetate 
30 (3x50ml). The combined organic extracts were evaporated onto silica gel (Merck 7734). 
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System A(100:8:l). Anpropnateeluateswere 

ojjBj^p.lls) as awhite solid. 

Tic. SO, (System A100:8:l)Rf 0.19 and 0^4. 

^^^^ 

Methyl iodide (0.85ml) was added to a for 3K The solvent was removed 
mace^OOmQandthendxtorewash^a" etf ^ (U5m r ) 
^^theresidnedissoivedmmethanol^M 
- t. M t M i at ca 60° under nitrogen lor m 

a white powder (182mg). Analytical h.pXc.(graai 
9.63 min. 



20 



25 



TTvample 4 

— r^r^d^T^wasaddedandaaethead, 
h eatedunderrefluxforl.5h.Furtherioo ^solvent was removed 

Th e 

added. 

residue was purifiedby preparauveh-plc. C2U/o v 
romnound as a colourless solid (46mg). 

S2ISE ^ fiUiO90%Cu)in25min.)RT 8omm - 
Malytical h.p.U. (gradient profile 10-90/o (u) 
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1 1-Dimethvlethvl 4-[4-f4-(aminoiniinomethvnphe nvn-2-methvl-l- 
piperazinvl]-l-piperidineacetate trifluoroacetate salt 

Intermediate 17 (540mg) in acetone (25ml) was treated with iodomethane (lOOul), 
heated under reflux for 4h, and the solvent evaporated in vacuo . The residue was taken 
5 up in methanol (25ml), ammonium acetate (0.5g) added, the solution stirred under reflux 
for 8h and the solvent evaporated in vacuo . The residue was purified by preparative 
h.p.l.c. (gradient profile 5-20% (ii) in 10 min. and 20% 00 isochratic for 8 min.) to afford 
the title compound as a colourless solid. 

Analytical h.p.l.c. (gradient profile 10-90% (ii) in 25 min.) Rr9.3min. 

10 

Example 6 

trans-4-r 1 -r4-f AminoiminomethvnDhenvn-4-piperidin vn-l -f2-f 1.1- dimethylethoxy) 
-2-oxoethvlll-methvlpiperidinium trifluoroacetate salt 

Intermediate 20 (433mg) in acetone (25ml) was treated with iodomethane (70ul) and 

15 the mixture was heated under reflux for 3h. The solvent was removed in vacuo, the 

residue dissolved in methanol (25ml) and ammonium acetate (0.5g) added. The mixture 
was heated under reflux for 8h, cooled and evaporated in vacuo . Gradient preparative 
h.p.l.c. (gradient profile 10-40% (ii) over 9min and 40% (ii) isochratic for 9min) afforded 
the title compound as a colourless solid (61mg). 

20 Analytical h.p.l.c. (gradient profile 1 0-90% (ii) in 25 min.) R T 1 1 .7 min. 



Example 7 

1. 1-Dimethvlethvl 4-f4-faminoiminomethvnph envl1f 1 .4'-bipiperidine1- l'-acetate 
trifluoroacetate salt 

25 Intermediate 22 (3 1 7mg) and iodomethane ( 1 30ul) in acetone (30ml) was heated 

under reflux under nitrogen for 7h. The mixture was concentrated in vacuo and the 
residue redissolved in methanol (30ml). Ammonium acetate (176mg) was added and the 
mixture heated at 60° under nitrogen for 7h. After cooling, evaporation of the solvent in 
vacuo gave a brown residue, which was purified by preparative h.p.l.c. (gradient profile 

30 
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(88,ng) as a yellow online sobd. 

5 aromatic CHs), 7.85 CftMAAW. «—» CHs), 9.15, 9.3 1 tt, 
10.2(iatas.HO ! CCF s ). 

• •,. «nmn was steed under an atmosphere of hydrogen&r 2 days, in 
ace a cao 1 d(20 m Dwass B ne . ^^^cedpressore. The 

^apensionwasffl.esedandtofih^was P ^ o ^ (50 ^ 

The aqueous phase was extract* _ Mm ^i id Purification by 

15 e^wesedHed^end^a^Jo^s-n 

10-90% 00 in 25 into.) Rt min. 

16 .3nnn the tjfl^oimmdasawhi.e solid (105mg). 
30 Mass Spectrometry [MHT 481 - 
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Example 10 

1 1-Dimethvlethvl 4-r4-r4-faminoiminomethvn-2-methvlphenvn-l- 
piperazinvlVl-piperidineacetate trifluoroacetate salt 
5 Intermediate 27 (540mg) was heated under reflux with methyl iodide (43 ul) in 

acetone (50ml) for 3h. The solvent was removed in vacuo to leave an orange oil which 
was dissolved in methanol (50ml), treated with ammonium acetate (163mg) and heated at 
60° for 6h. The solvent was removed to leave an orange oil which was purified by 
preparative h.p.l.c. (gradient profile 5-20% (ii) in lOmin and 20% (ii) isochratic for 8 min) 
10 to give after R,. 16.5 min. the title compound as a cream coloured solid (lOOmg). 
Analytical h.p.l.c. (gradient profile 1 0-90% (ii) in 25min) R^. 9.24min. 



Example 1 1 

Ethvl 4-r4-r4-faminoiminomethvnDhenvn-l -pjpera Tinvll-nt-methvl-l - niperidineacetate 
15 Methyl iodide (0.35ml) was added to a stirred suspension of Intermediate 32 (2g) in 

acetone (100ml) and the mixture was heated under reflux under nitrogen for 2.5h. More 
methyl iodide (0.35ml) was added and the mixture heated under reflux for lh. The 
acetone was evaporated and the residue dissolved in methanol (100ml) and treated with 
ammonium acetate (1.52g). The mixture was heated under reflux for 6h and the methanol 
20 removed in vacuo to leave a yellow foam. The foam was taken up in acetonitrile (1 0ml), 
water (15ml) and methanol (5ml) and purified by preparative h.p.l.c. (gradient profile 
5-20% (ii) in lOmin and 20% (ii) isochratic for 8min) to give after Rj. 13.4 min. the title 
compound as a white solid (1 .45g). 

Analysis Found: C,40.0; H,4.3; N,8.0; 

25 CjjHjjNjOjASCjHI^Oj requires: C.40.0; H,4.2; N,7.8%. 



Example 12 

1 1-Dimethvlethvl r-M-farninoiminomethynphenvllR^'- hipiperidinel-1 -acetate 

Intermediate 20 (940mg) was suspended in acetone (40ml) and iodomethane (70ul) 
30 added. The mixture was stirred at reflux for 1.5h, treated with further iodomethane 
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(1.5g), healedunderretafcrafortherSh, a** ^ 
^onby^eKp.U. (grad.cn. profle J^** 

6S ^^Sy S «mB(19:.0:l)eluant a ir M dcd«h ea flec eral _ 
Tit S.9 and S.52 (4H, *brs, anMneKH). 



15 



20 



25 



f] i-^?mfithv1ethnvy}-^- oxo ^-J u _ . , n i r7.fi 1- 

0>)Q§= ^ iX^^^^mmsL^tsss^^ 

a mf th ylRthoxYV7-oxoethY D=Ha^g / T^noOmft treated with benzyl 
leave a yellow solid, which was dissolved ^ 

— — 0-* zzz^™- — 

evaporated to give an orange od. Purification oy p p ^ 

/4 ino/„ isochratiefor 6min) gave after Rt 1 '-i 
XO-30% (li) in 12tmn. and 30/o isochttti ^fl^aM*© as a 

eQfflp o U nd_(a) as a white solid (32mg), and after 173 mm 

white solid (92mg). 

11.9mm (compound (a)), R, 1M* °» 



30 TTvample 14 
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cis-lJ-Dimethvlethvl4-r4-r4-faminofhvdroxvimino>m ethvnphenvl1-l- 
piperazinvll-3-methvl- 1 -piperidineacetate 

Intermediate 35 (1.5g) was heated under reflux with hydroxylarnine hydrochloride 
(290mg) and potassium t-butoxide (0.45g) in methanol (20ml) with stirring under 
5 nitrogen. The hydroxylarnine hydrochloride and potassium t-butoxide were each added in 
four equal portions after 0, 1.5, 3.5 and 5.5h, and the mixture was heated under reflux 
overnight. The mixture was poured into water (120ml) and the precipitate filtered off, 
washed with water and dried to give a white solid (1 .33g). The solid was triturated with 
hot toluene (15ml), filtered off while hot, washed with ether, and dried to give the title 
10 compound as a white solid (0.902g). 
Tic. Si0 2 (System A, 89:10:1) Rf 0.6. 

Example 15 

4-f4-r4^Aminoiminomethvnphenvl1-l -piperazmvl l-l -piperidineacetic acid 

15 trifluoroacetate salt 

Example 8 (152mg) was treated with a mixture of trifluoroacetic acid and water 
(9: 1; 50ml). The mixture was stirred at room temperature for 20min before the reagents 
were removed in vacuo to leave the title compound as a pink solid (120mg). 
Analysis Found: C,39.6; H,4.5; N.9.2; 

20 CjgH^NsO^Sc^Oj requires : C,39.9;H,4.1;N,9.2%. 

N.m.r. (8, DMSO) : 9.03, 8.88 (4H,2xbrs,NHs), 7.8. (2H, , /2AA , BB , , aromatic CHs), 7.2 
(2H.14AA'BB'. aromatic CHs), 3 .98 QH,s,-CH 2 - COOH), 2.8-4.0 Qfflm.CHjS, 
obscured by HP), 2.22 Qabr^N-CHj-CH^equatorial), 1.95 (2H,brq,N-CH 2 -CH 3 axial). 

25 Example 16 

<aV trans-4-r4-r4-rAminoiminomethvnphenvl1-l -DiD Rra7invl1-l -(2-hvdroxv- 

2-oxoethylVl-methvlpiperidinium trifluoroacetate salt 

(hi cis-4-r4-r4-( , Aminoiminomethvnphenvn-1 -piperazinvll -1 -(2-hvdroxv-?-oxoethvl)-l - 
methvlpiperidinium trifluoroacetate salt 
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E*u»pteH(58mg)w*>«a Thesohrentwall removed iU8H2 <0 

fen^esfaedatroomtempereturefcrZOnen. These 

„.*.,■*«— i» c402;H>4 . 6;Ni8 , ; 

AnalyasFoond : C404;H,«;N,8.9%. 

Nmr (5, MeOD) : 7.75 — * lM 

™> ^ rtt COOH) 3.88 <ffl,brd,N--CH, equatonal), 3.68 

^Ar- 1 m l!+ N.CH),332-3.42(9H,m«jr-CH I ^^ «.»P 

2 5 m l)and S faed a troomt M ,pera««for25mm. Thesohren. 

Analysis Found: ^ ^ . ^ 92% 
C 19 H 30 N 5 O 2 -3-5C^F3O 2 Requires: 

5 

T?vample 17 . nmeridineacericasd 

^^^^ 

™ie2 (0 12g)i n« ri fl«o ro ac«ica= i d (4.5*1)^ water (O.Snd) 
A solution of Example 2 (u.i^g; « reduced 

an off- W Hte powder (0.2g). ^ ^ 

Analysis Found: ' N ,9.41%- 

C ls H w N 5 O3^C 2 HF 3 O,0-4C 5 H 10 O 3 requ I res: 

25 Mass spectrum [MH"] 362. 
Pvample 18 
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Example 3 (50mg) in trifluoroacetic acid/water (10:1, 22ml) was stirred at room 
temperature for 2h. The solvent was removed in vacuo to give the title compound as a 
foam (37mg). 

Analysis Found: C.38.7; H.4.4; N,7.5; 

5 C^gNsO^JJSCjHFjOyO.SCjHgO (ethanol) requires : 
Q39.0; H,4.0;N,8.0%. 

Analytical h.p.l.c. (gradient profile 10-90% (ii) in 18 min.) 1^.5.36 min. 



Example 19 

10 4-f4-[6-rAinmoiminomethvlV3-pvridin vll-1-piperazinvl1-l- nineridineacetic acid 
trifluoroacetate salt 

Example 4 (44mg) was dissolved in trifluoroacetic acid-water (9: 1, 10ml) and the 
mixture allowed to stand for 4h. The solvents were removed in vacuo and the residue 
triturated with dry ether to afford the title compound as a colourless solid (42mg). 
15 Analysis Found: C,37.65; H,4.0; N,9.9; 

C^NA^C^Oj requires : C,37.4; H.3.8; N,10.4%. 

Mass spectrum [MIT] 347.2. 



Example 20 

20 4-r4-r4-rAmmoiminomethvnphenvl1-2-methvl- 1 -piperazmvll-l - nineridineacet ic acid 
trifluoroacetate salt 

Example 5 (252mg) in trifluoroacetic acid-water (9:1, 20ml) was allowed to stand 
for 2h and the solvents evaporated in vacuo . The residue was triturated with dry ether 
(2x5ml) to afford the title compound (232mg). 
25 Analysis Found: C,43.0; H,5.3; N,8.6; 

C i9 ELJl 5 O 2 .3.3C2JF 3 O 2 .0.5CJi l0 O (diethyl ether) requires : 
C,42.8; H,4.8;N,9.1%. 
Mass spectrum [MIT] 360.2. 



30 Example 21 
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2=pxo*NH^^ water (91 10ml) and the 

ThesolventwasremovedkLvacuo^*^ 651 ^ 6 
solutionaUowedtostandfor^ Thesolvent 

. , -tfcrfTv ether (5m0 Purification by preparative h.p.U. (gradient pr 
triturated with dry ether ^mi;. i- aftM .T»i3 5 mm-the 

.a^^^.cotatesoaaas^. c45WI;N83; 

ABalysbFoond: C 45.0;H,4.8;N,8.1%. 
riORnxrest). 



10 



A— *t ,, - ,— ' 

7^^^W, «-* CHs),m 9.3 (^s.am.dmelffis), 10.3 

(labreJiOiCCFO. 
25 Mass spectrum IMtT] 345. 

BM * S . . . , ^^amii^****^ 



Ft | 1Y l^- [4-f4-(TiTTi itl~ m; "" n,ethvnph - 
trffluoroacetatejajt 
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Example 15 (0.1 5g) was dissolved in ethanol (70ml) and hydrogen chloride gas was 
bubbled into the cooled (ice bath) solution for 20min, which was then stirred overnight at 
room temperature. The solvent was removed in vacuo to yield the title compound as a 
pale pink solid (lOOmg). 
5 Mass spectrum [NOT] 374.2. 

Analysis Found: C.39.0; H,4.0; N,7.7; 

C 2 ^^ S 0 2 A.5C^F 3 0 2 requires: C.39.3; H.4.0; N,7.9%. 

Example 24 

10 4-f4-r4-f Aminoiminomethvn-2-bromophenvl1-l-p ippra^Tiv11-1 - piperidineacetic acid 
trifluoroacetate salt 

Example 9 (lOOmg) was treated with a mixture of trifluoroacetic acid and water 
(9:1, 25ml) and the mixture stirred at room temperature for 2h. The reagents were 
removed in vacuo to leave a pink oil which was triturated with ether to leave the title 

15 compound a s a pink solid (80mg). 

Analysis Found: C,37.3; H.4.0; N,8.7; 

C I8 H 26 BrN 5 0 2 .3 requires : C,37. 1 ; H,3 .7; N,8.9%. 

N.m.r. (S, D6-DMSO) : 9.1,9.3 (4H,2xbrs amidine NHs), 8.13 (lH,d,aromatic CH), 7.88 
(lRdd.aromatic CH), 7.4 (lttd,aromatic CH), 4.0 (2H,brs,N-£H^-COOH), 3.2-3.8 

20 (13H,m,rest CI^s+CH), 2.28 f2H.brdXHfCH equatorial), 1 .95 (2H,brddd£H^-CH 
axial). 

Example 25 

4-r4-r4-f AminoiminomethvlV2-methvlphenv11-1 -piperazinvll-1- piperidineacetic acid 
25 trifluoroacetate salt 

Example 10 (97mg) was treated with trifluoroacetic acid and water (9:1, 25ml) and 
the mature stirred at room temperature for 3h. The reagents were removed in vacuo to 
leave an oil which was triturated with ether to leave the title compound as a white solid 
(58mg). 

30 Analytical h.p.l.c. (gradient profile 10-90% (ii) in 25min) RrS.Smin. 
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Analysis Found: 

requires : 



10 



15 



C,41.6;H,4.6;N,9.6; 
C,41.8;H,4.4;N,9.5%. 



20 



25 



gonjgpund as a pink solid (0.98g). 

, « 3 06-3 72 (lffl^ring CH+CH.'s), 4.15 (2H,m,Q£< («*»> 423 
(«0),3.06-3.72U"W m S 9 13 (2H,2brs,amidine). 

(IH.qmCO.H), 7.18, 7.83 (4H,AABB , arom.), 8.89, 9.13 < «, 

- • *vnnhenvl^^ 

A solution of Example 12 (lusmgj m uw ^ e ;H„e 
* T n dat22«>for25h The solvent was removed n^ and the rescue 

aUowedtostandat22for2.5h. 2 oo /o ^inl0irdnand20%® 

purffiedbypre P arativeh.p.Lc.(gradientpronIe5-20/oCu)in 

Mass spectrum P^] 345.5 C ,42.9;H,4.4;N,7.9; 

^ F ° Und C 42 8;H,4.4;K,7.8%. 

C 19 H B N 4 0 2 .3^5CF3CO^requ 1 res ^,42.,*, 

o oxoetrMM^phe^^ 

^^^^ 

O 0n* ..dthenirturewasstbTcd.troom.emperawrefor 18h. 
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Mass spectrum: [MIT] 436 

Assay Found C.45.7; H.4.5; N,8.4; 

C^NA.S.STFA requires C,46.0; H,4.5; N,8.4%. 

5 Example 29 

c i s ^t-f4-r4-rAminoiminomethvnphenvn-l -piperazinvll-1 -f2-hydroxy-2- 
oxoethvlVl-fphenvlmethv1)p i peridiniu m trifluoroacetate salt 

Example 13 (b) (86mg) was treated with trifluoroacetic acid and water (9:1, 10ml), 
and the mixture was stirred at room temperature for 1 8h. The solvent was removed in 
1 0 vacuo to give the title compound as a white solid (76mg). 
Mass spectrum [MH*] 436 

Assay Found C.46.5; H.4.6; N,8.5; 

CjjH^NPj. 3.25 TFA requires C,46.9; H,4.7; N,8.7.%. 

15 Example 30 

ds^r4-r4-AinmoimmomethvlVhenvn-l-D T^^n v11-^-mrthvl-l - pipeririineacetic acid 
trihvdrochloride salt 

Acetic acid (10ml) and acetic anhydride (0.3ml) were added together to a mixture 
of Example 14 (0.9g) and 5% palladium on carbon (lOOmg) under nitrogen, and the 

20. mixture was hydrogenated at room temperature and pressure until hydrogen uptake had 
ceased. The mixture was filtered through 5N HC1 washed Hi-flow, and the filter cake 
washed with 5N hydrochloric acid (3 x 10ml). The filtrate was stirred under nitrogen for 
18h, giving a dark green solution. The mixture was concentrated to ca. 4ml, and 
isopropanol (40ml) added, giving a precipitate which was filtered off" and washed with 

25 isopropanol to give a light green solid (488mg). Recrystallisation from ca. 5 : 1 

isopropanol:water (ca. 30ml) gave the title compound as a light grey powder (148mg). 
Assay Found: C.44.1, H.6.9; N.13.4; 

C.jHjpNA- 3HC1. 2.7H.O requires: C.44.1; H,7.3; N,13.5%. 

Analytical h.p.l.c. (gradient profile 5-20% (ii) in lOmin) Kj 5.6min. 

30 
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gvample31 

1 l-nimftthvl^yl 4J4J 
«d the residue purified by prepara-ve h.p.U. **« » 
^^^^^ 

^^^f- te3 . (0032g)i n t rifluo ro aeeficedd(6 ml )and W ater(l«") 
As oluti O «ofB«mple31(0.032g),m lventwas evaporated to 

^^eriarroomtemp^ooderuhrogertforSh. Thesolveut 

Assay Found: C 37.7;H,3.7;N,7.1% 
^^0.4.8 CF 3 C0 2 Brequ 1 res 

Mass Spectrum \MBT[ 418 



20 



25 



ExampleJl 
T.1.C (System A, 90:10:1) Bf 0.7. 



30 Trample 34 
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4-f4-r4-rinunor(methoxvcariinnvnami no1methvnphenvn-l-piDera2invl1-1- 
p i peridineacetic acid trif hinroacetate salt 

Example 33 (0.4g) was dissolved in trifluoroacetic acid (18ml) and water (3ml) and 
the mixture was stirred at room temperature for lh. The mixture was concentrated in 
vacuo and the residue purified by preparative h.p.l.c. (gradient profile 5-20% (ii) in 10 
min and 20% (ii) isochratic for 8 min) to give after R>12 min the title compound as a 
beige solid (0.22g). 

Analytical h.p.l.c. (gradient profile 10- 90% (ii) in 25 min) R< 3.55. 
Mass Spectrum [MIT] 404 



Example 35 

1 1-Pimethvlethvl 4-f4-r4rKdiethoxvphosp hinvnamino1 iminnmethvnphenvn- 
i -pi pftra7inyl]-l-piperidineacetate 

Sodium hydroxide solution (2N, 20ml) was added to Example 8 (0.9g) and the 
1 5 solution evaporated to dryness. Dimethylformamide (10ml) followed by diethyl 

cyanophosphate (0.264ml) were added to the solid residue and the solution stirred at 
room temperature for 15h. The solution was filtered and the filtrate evaporated in vacuo 
to give the title compound as a red oil (0.6g). 
Mass Spectrum [MKT] 538. 

20 

Example 36 

4-r4-r4-rmiethvlohospMnvnanunoliminomethvl 1 phenvn-l -pjperazinvn-1 - piperidineacetic 

acid trifluoroacetate salt 

Example 35 (0.6g) was stirred in trifluoroacetic acid (9ml) and water (1ml) for 2h 
25 at room temperature. The mixture was concentrated in vacuo and the residue purified by 
preparative h.p.l.c. (gradient profile 5-40% (ii) in 17min) to give after R, 14.4 min the tide 
compound as a foam (0.12g). 

Analytical h.p.l.c. (gradient profile 10-90% (ii) in 25mm) Rj- 7.9 min. 
Mass Spectrum [MIT] 482 
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Pvam ple 37 

] ^.TWtlwlethvl 4-f4-f4jj 

Example 8 (0.3g) . * ^ 
W - — S °' Ut,0n StL, at* evaporated ia^" 

Cii) in 17 min) to give after Rr li • i nun 
Mass Spectrum PWCT] 506. 



15 



20 



fiiSHOieacetalesalt d (lm i) and 

i. -?7 m 1 e> was dissolved intnfluoroacetic acid tiunu; u 
Example 37 (O.lg) was The solvents were evaporated to 

• 11 lnunthe^oinp^asacreamsolidC0.07g). 

11 xnin)togiveafterR l ll-l mmtn c44 . 6; ^4.1; N.8.0 

AssayFound: C 44.5; H.4.0; N.7.9% 

r W NO 4CFXO.H requires 



25 



30 



ydro>j 



•Fvam ple 39 

IMem.ed.ate 38 (0.35g)>» rMnri de(0 03«g)at2hWervalswhde1he 



(10ml) added, 
as a white solid (0.25g)- 
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T.l.c. (System A. 90:10:1) Rf 0.4; 



Example 40 " 

ll-Dmiethvlethvl4-[4-f5^ammoiminomethvlV 2-pvridinvl1-l-nineraa^ 

5 piperidineacetate trifluoroacetate salt 

A mixture of Example 39 (0.23g), acetic anhydride (78ul) and 10% palladium on 
carbon (50mg) in glacial acetic acid (6ml) was hydrogenated at room temperature and 
pressure for lh. The catalyst was filtered off and the filtrate evaporated in vacuo. 
Purification by preparative h.p.l.c. (gradient profile 10-50% (ii) in 17 min) gave after R, 
10 10.8 min the title compound (0.12g) as a white solid. 
Mass Spectrum [MH*] 402 

Example 41 

4-f4-r5-fAmmoinnnomethvlV2-pvridinvl1-l-p iperazinvl1-l-piperidineaceticacid 

15 , trifluoroacetate salt 

Example 40 (0. lg) was stirred with trifluoroacetic acid (9ml) and water (1ml) at 
room temperature for 1 .5h. The solvent was removed in vacuo to give an oily residue 
which was purified by preparative h.p.l.c. (gradient profile 5-20% (ii) in 10 min and 20 < 
(ii) isochratic for 8 min) to give after R, 13 .0 min the title compound as a white solid 

20 (0.02g). 

Mass Spectrum [MH*] 347 

Analytical h.p.lc. (gradient profile 10-90% (ii) in 25 min.) R T 4.12 min. 



Example 42 

25 

Biological Data 

Inhibition of blood platelet aggregation by compounds of the invention was 
determined according to the following procedure. Citrated whole blood (1 part 3.8% 
trisodium citrate : 9 parts blood) was obtained from human volunteers, free of medication 
30 for at least 1 0 days prior to collection. The blood was incubated with 0. ImM aspirin and 



WO 93/10091 



PCT/EP92/02588 



60 



10 



15 



-^•fi, 0 ^atlOOOBfor4nrinutes(20°C). The 
0.05nMprostacyclinandthencentn&gedatl00 0 g l0fflin *es 

, , * • u fPREM was forther centnfuged at 130Ug ior iv uiu 
supernatant platelet nch plasma (PRF) was 

toappr o^300,00p,^»^^ ^^^^^ 
et al 1981 Thromb. Haemostasis, 46(3), 593 W was 
nfZtosetherwithCa2 + ^^^ 

0.5mg/ml together witn , m ; nutes at 37°C and the platelet aggregating 

compounds W ereincubatedmGFPfor5nunutesat37C P 

. ^ u ♦ /-at»p^ was added to a final concentration of 1 x i" * 

poKncyomecompomA^ybeexpressedasanlC^d 
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5662 


18 


316 


19 


76 


20 


71 


21 


41 
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71 


23 


16233 
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24 


342 


25 


569 


26 


177 


27 


32 


28 


38 


29 


354 


30 


23 
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3332 


34 


1599 


36 


2683 


38 


1296 
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Example 43 

Pharmacy Example - Tablets 

5.0mg 
95.0mg 
90.0mg 
8.0mg 
2.0ms 
200. Omg 

The compound of the invention, microcrystalline cellulose, lactose and cross-linked 
polyvinylpyrrolidone are sieved through a 500 micron sieve and blended in a suitable 
mixer. The magnesium stearate is sieved through a 250 micron sieve and blended with the 
active blend. The blend is compressed into tablets using suitable punches. 



a) Compound of the invention 

20 

Lactose 

Microcrystalline Cellulose 
Cross-linked polyvinylpyrrolidone 
Magnesium Stearate 
Compression weight 
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b) Compound of the invention 
Lactose 

Pregelatinised Starch 
Cross-linked polyvinylpyrrolidone 
Magnesium Stearate 
Compression weight 



5.0mg 
I65.0mg 
20.0mg 
8.0mg 
2.0mg 
200.0mg 



■O. conrpourri of ft. tavenuon, lactose and pressed starch are Mended 
"JL- whh wate, The wet tnass U dried and n*d. The »p- 



10 ~-- h --~*:ri 



punches. 

15 Trample 44 

Pharmarv Ear 1 * - Capsules 

a) Compound of the invention. 
Pregelatinised Starch 
20 Magnesium Stearate 

Fill weight 



5.0mg 
193.0mg 

2.0mg 
200.0mg 



The compound of the invention and pregelatinised starch are screened through a 
suitable size. 

b) Compound of the invention 5 - 0mg 

I77.0mg 

Lactose 

8.0mg 

3Q Polyvinylpyrrohdone 
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Cross-linked polyvinylpyrrolidone 8.0mg 

Magnesium Stearate — 2.0mg 

Fill weight 200.0mg 



5 The compound of the invention and lactose are blended together and granulated 

with a solution of polyvinylpyrrolidone. The wet mass is dried and milled. The magnesium 
stearate and cross-linked polyvinylpyrrolidone are screened through a 250 micron sieve 
and blended with the granules. The resultant blend is filled into hard gelatine capsules of a 
suitable size. 
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TTvam ple 45 

Phanrgry Example^ 



10 



15 



30 



a) Compound of the invention 
HydroxypropylMethylceUulose 
Propyl Hydroxybenzoate 
Butyl Hydroxybenzoate 

Saccharin Sodium 

Sorbitol Solution 

Suitable Buffers 

Suitable flavours 

Purified Water to 



5.0mg 
45.0mg 
1.5mg 
0.75mg 
S.Omg 
1.0ml 
qs 
qs 

10.ml 



suitable containers. 



gvample46. 

rT^pJe^a^^ 



Pharmac 



25 1.00 
Compound of the invention 

Water for injections BP. to 



%w/v 
1.00 
100.00 



be adjusted to that cf maximum aabltty a„d/or to **» 
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the invention using dilute acid or alkali or by the addition of suitable buffer salts. 
Antioxidants and metal chelating salts may also be included. 

The solution is prepared, clarified and filled into appropriate sized ampoules sealed 
by fusion of the glass. The injection is sterilised by heating in an autoclave using one of 
5 the acceptable cycles. Alternatively the solution may be sterilised by filtration and filled 
into sterile ampoules under aseptic conditions. The solution may be packed under an inert 
atmosphere of nitrogen. 

io 
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20 



25 
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I. Compounds of formula (I) 



2 3 _- 

R * f 



i 

R- 





-CHCO.H 



(I) 



in which 

X 1 and Y\ which may be the same or different represent CH or N» 
X^re P resentsCHor.whenX«representsCH.mayalsorepresentN; 

Y 2 represents N or, when Y 1 represents N, may also represent CH; 

ZrepresentsNorN-R 5 ; j.tnfluoroethyl group; 

15 R » r eprekentsahydrogenatomorahydroxyUC,.alkylor2,2, 

R^presentsahydrogenatomo.whe.bom^and^representCH. may also 

w Y 1 and Y 2 represent N, may also represent 
r 3 represents a hydrogen atom or, when both Y and i rep 

aC^alkylorhydroxymethylgroup. 
20 1 . „ 7 r4 , nr pc e nts N R 4 may also represent a C M a»cyi 

R* represents a hydrogen atom or , when Z represents N, K y 

group; 

K s represents a C^alkyl or P henylC w alkyl group; 
r 6 represents ahydrogen atom or a C,>kyl group; 

25 

X Compounds as claimed in Cairn, inwhich both* and X 3 represent CH. 
3. Corap oo„dsasc,aimed in Cain, . or 2 in wMc* bothY' and Y 2 represent N. 
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4. Compounds as claimed in any one of Claims 1 to 3 in which Z represents N or 
N*C M alkyl- 

5. Compounds as claimed in any one of Claims 1 to 4 in which Z represents N. 

5 

6. Compounds as claimed in any one of Claims 1 to 5 in which R 1 represents a 
hydrogen atom. 

7. Compounds as claimed in any one of Claims 1 to 6 in which R\ R 3 and R 4 each 
1 0 represent a hydrogen atom. 

8. Compounds as claimed in any one of Claims 1 to 7 in which R 6 represents a hydrogen • 
atom. 

15 9. Compounds as claimed in Claim 1 in which X' and X 2 both represent CH; 
Y\ Y 2 and Z represent N; and R\ R\ RVR 4 and R 6 represent a hydrogen atom. 

10. 4-[4-[4-(Anunoiminomethyl)phenyl]-l-piperazinyI]-l-piperidineacetic acid; and 
physiologically acceptable salts and solvates thereof. 

20 

11. 

trans-4-[4-[4-(Aminoiminomethyl)phenyl]- 1 -piperazinyl]- 1 -[2-( 1 , 1 -dimethylethoxy)-2- 
oxoethyl]-l-methylpiperidinium salts, including physiologically acceptable salts and 
solvates thereof; 

25 1,1 -Dimethylethyl 4-[4-[4-[amino(hydroxyimino)methyl]phenyl]- 1 -piperazinyl)- 1 - 
piperidineacetate and physiologically acceptable salts and solvates thereof; 
1 , 1 -Dimethylethyl 4-[4-[4-[imino[(2,2,2-trifluoroethyl)amino] methyl]phenyl]- 1 - 
piperazinyl]- 1 -piperidineacetate and physiologically acceptable salts and solvates thereof; 
1 , 1 -Dimethylethyl 4-[4-[6-(aminoiminomethyl)-3-pyridinyl]- 1 - piperazinyl]- 1 - 

30 piperidineacetate and physiologically acceptable salts and solvates thereof; 
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, ,-Dime.hy.ethyl 4 W 4«--*«*flNQ»«* 1 - 
piperidine.c^.eandph^o.ogicallyaccep^le^sandsoWesa.ereof. 

^rWAnnnonninomeft,^^ 

oxoeUtylH-methylpiperidiniom salts, including phy»>ogrca>ly acceptable salts and 

5 solvates thereof, 

U-Di>ne,hyle,hy.4Wanunon^^^ 

physiologically acceptable salts and solvates thereof. • 
U-Dimethylethyl ^^oin.toom^henyll-l-piperaziny.l- l-ptpendnteaccate 
andphysiologicallyacceptablesaltaandsolvatesthereof; 

10 , ^^ytethyt^Wan^^ 

pipendureacetateandphysologicaJlya^ 

, WSmethyletnyl 414-[4KannnohninomeftyD-2-m«hy.pheny.]-l.pipe n z m y.H- 
piperidineacetate and physiological* acceptable salts and solvates thereof. 
Ethyl 4-r4 W atninoin^ 
15 and physiologically acceptable salts and solvates thereof. 

U-Kmedryletlryl r-[Man^ 

physiologically acceptable salts and solvates thereof 

^^.[^(Antinoitninom^phenyil-l-piperaanylH- 

p-O.Wime.hy.eftoxy)^^ 
20 physiologically acceptable salts and solvates thereof. 

cj 5 ^r4H;4-(AminoiiniiK.methy0phenyIl-l-pip«aainyl]-l- 
' p-d.!- dimeUtyledto^xoeW-lKphenyhnethy^perididun, salts, includutg 

physiologically acceptable salts and solvates thereof 

25 ^thyW-piperidineacetate and physiological!, acceptable sa!u and solvates thereof 
tra ^4-[4-(An,inoinnn 0 methyl)phenyl]-l-pipetazinyl>K2-hydroxy- 
^oxoethyD-.-nte^Ipiperidinhnn salts, including physiologically acceptable sate and 



solvates thereof. 
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4-[4-[4-(Amino(hydroxyimino)methyI]phenyI]-l-piperazinyl]-l^ piperidineacetic acid and 

physiologically acceptable salts and solvates thereof; 

^[4-[4-(Imino[(2,2,2-triflu^ 

piperazinyl]-l-piperidineacetic acid and physiologically acceptable salts and solvates 
5 thereof; 

4-[4-[6-(Am*moiminomethy^ piperidineacetic acid and 

physiologically acceptable salts and solvates thereof; 

4.[4.[4.(Aminoiminomethyl)phenyl]-2-methyl-l-pipera2inyl]-l- piperidineacetic acid and 
physiologically acceptable salts and solvates thereof; 
1 0 trans-4-[ 1 -[4-(Aminoiminomethyl)phenyl]-4-piperidinyl]- 1 -(2-hydroxy- 

2-oxoethyl)-l-methylpiperidinium salts, including physiologically acceptable salts and 
solvates thereof; 

^[^(AminoiminomethyOphenylltl^'-bipiperidinel-r-acetic acid and physiologically 

acceptable salts and solvates thereof; 
15 Ethyl 4-[4-[4^aminoiminomethyl)phenyl]-l-piperazinyl]-l- piperidineacetate and 
physiologically acceptable salts and solvates thereof; 

4.[4.[4^Aminoiminomethyl)-2-bromophenyl]-l-pipera2inyl]-l- piperidineacetic acid and 
physiologically acceptable salts and solvates thereof; 

4-[4-[4^Aminoiminomethyl^ piperidineacetic acid and 

20 physiologically acceptable salts and solvates thereof; 

4.[4-(4^Aminoimino piperidineacetic acid, in 

the form of a racemic mixture or a single enantiomer, and physiologically acceptable salts 
and solvates thereof; 

I'-t^AminoiminomethyOphenyll^^-bipiperidine]-! -acetic acid and physiologically 
25 acceptable salts and solvates thereof; 

trans-4-[4-[4-( AminoiminomethyI)phenyI]- 1 -piperazinyl]- 1 -(2-hydroxy- 
2-oxoethyl)-l-(phenylmethyI)piperidinium salts, including physiologically acceptable salts 
and solvates thereof; 
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10 



15 



20 



25 



and solvates thereof; . 

^physiolo^y^ccept.blesahsand.olvaKsthereoe 
, ..Dtaethylethyi^*^ 

add and physiologiclly accept solvates toeof, 

; i .p^l-p 1 p«rid i ne^^pMo^^'^^ 5< ^- 
thereof, . • n i 

pipendineacetic acid and physiology accept sahs and soivat* thereof 
1 ,-Ditnahy.e.hyl ^[(benz^annnc^^nphenyn-.-P^H- 
piperidineacetate and physiotogMy accept sahs and so.va^ .hereof; 

^[(Bet^ylannno^^ 
nhysiologicanyaccepuble salts and solvates thereof, 

fLinlyle.hy.W^^ 

.^iperidineacetate and physiologically acceptaHe salts and soWa.es thereof; 

piperidineacc.a.eandphysiolog^^^ 
"^An—orne^^ 
physiologically acceptable salts and solvates thereof. 
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12. Compounds as claimed in any of Claims 1 to 1 1 wherein the compound of formula (I) 
is in the form of a hydrochloride, hydrobromide, sulphate, phosphate, benzoate, 
naphthoate, hydroxynaphthoate, p-toluenesulphonate, methanesulphonate, sulphamate, 
ascorbate, tartrate, salicylate, succinate, lactate, glutarate, glutaconate, acetate, 

5 tricarballylate, citrate, fumarate, maleate or sodium salt. 

13. A process for the preparation of compounds of formula (I) as defined in any of 
Claims 1 to 12 or a physiologically acceptable salt or solvate thereof, which comprises: 
(A) for the preparation of compounds of formula (I) in which R 1 represents a hydrogen 

10 atom; 

alkylating a compound of formula (II) 




(wherein R p represents a protecting group) followed by reaction with a source of 
ammonia; or 

(B) for the preparation of a compound of formula (I) in which K l represents a hydroxy! 
group; 

20 treating a compound of formula (III) 




25 

or a protected derivative thereof with hydroxylamine or an acid addition salt thereof; or 
(C) for the preparation of a compound of formula (I) in which R 1 represents a hydroxyl, 
C M alkyl or 2,2,2-trifluoroethyl group, forming a thioimidate from a compound of formula 

30 
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• m *n amine R'NH, (where R? represents hydroxy, C^alkyl or 
(U) followed by reaction with an amine * inrj v 

2,2,2-trifluoroethyl); or 

(D) forming an imidate from a compound of formula (TV) 

2 3 4 

R R R R 



C M alkyl or 2,2>trifuloroethyl and Z represents N; 
hydrogenaring a compound of formula (XB) 



15 



R R R 



20 „, . , .^ 0( , n r alfcvl or 2,2,2-trifluoroethyl); or 

with the foraiafionofaphamiaceutirany accept 

button as cpdonal steps suh*que*<o any of processes (A) ,o (G). 

25 14 Aphar^^co^oncon^.compoon 'o"®^^ 
^lof O- . - .oraph.^aocepuh.esahorso.ate.heseof.ose.h, 

with a. .east one physiologically accepuble carrier or excip.ent. 
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15. A compound of formula (I) as defined in any of Claims 1 to 12 or a physiologically 
acceptable salt or solvate thereof for use in human or veterinary medicine. 

16. The use of a compound of formula (I) or a physiologically acceptable salt or solvate 
5 thereof as defined in any of Claims 1 to 12 for the manufacture of a medicament for the 

treatment or phrophylaxis of thrombotic disorders. 

17. A method of treating a human or animal subject suffering from or susceptible to a 
thrombotic disorder, which method comprises administering to said subject an effective 

10 amount of a compound of formula (I) as defined in any of claims 1 to 12 or a 
physiologically acceptable salt or solvate thereof. 

15 



20. 



25 
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